Changes in circulating thyroid hormone levels and systolic time intervals in acute hypothyroidism.
We have previously reported that, in thyrotoxic patients treated with carbimazole, serum T4 and T3 levels are the first parameters to return to normal, followed by the systolic time interval (STI, a marker of thyroid function at tissue level) and then the serum TSH. The aim of this study was to compare the rate of change of thyroid hormones, TSH and STI in treated hypothyroid patients after the sudden withdrawal of thyroxine. Serum T4, T3 (free and total) and TSH were measured in 12 patients taking thyroxine for primary hypothyroidism; seven were biochemically euthyroid and five were over-replaced, as defined by an elevated free T4 and a sub-normal TSH. Thyroxine was withdrawn and the measurements repeated three times a week until the STI rose above the euthyroid range (0.26-0.32). After stopping thyroxine, the serum TSH and STI left the normal range, in advance of the free T4 and T3, after 9.5 +/- 0.95 and 12.2 +/- 1.5 days respectively (mean +/- SEM). The TSH was the first parameter to leave the euthyroid range in all subjects except one in whom the serum TSH was fully suppressed (less than 0.05 mU/l) initially. In the euthyroid group the TSH and STI increased rapidly after stopping thyroxine (time to leave euthyroid range 7.4 +/- 0.8 and 9.4 +/- 0.7 days respectively). In contrast, in the over-replaced group serum TSH and STI became elevated after 12.4 +/- 1.0 days (P less than 0.005 vs euthyroid group) and 16.0 +/- 2.7 days (P less than 0.05 vs euthyroid group) respectively. There was no delay in the fall in serum T4 or T3 in the over-replaced group when compared with the euthyroid group. In the evolution of primary hypothyroidism, markers of thyroid function at a tissue level (TSH and STI) become abnormal in advance of thyroid hormones. After stopping thyroxine therapy in treated hypothyroid patients, there is a delayed rise in STI and serum TSH levels in subjects with a subnormal TSH level, as compared with those with a normal TSH on treatment. This suggests mild tissue thyrotoxicosis in these individuals.